INTRODUCTION
It is well established that deposition of lipid (lipid uptake and synthesis de novo) is depressed in white adipose tissue of the rat during lactation, despite a high food intake (see Williamson, 1980; Vernon & Flint, 1983; Scow & Chernick, 1987) . The changes include a decrease in lipoprotein lipase activity (Hamosh et al., 1970) , which is accompanied by decreased accumulation of exogenous ["4C] lipid (Oller do Nascimento & Williamson, 1986) in the tissue and a decrease in the rate offatty acid synthesis (lipogenesis) both in vivo (Robinson et al., 1978) and in vitro (Smith, 1973; Flint et al., 1979) . These changes are all reversed on removal of the litter for 24-48 h.
A key question is the signal which depresses lipid metabolism in adipose tissue during lactation. A possible candidate is plasma prolactin, which increases in concentration in response to the suckling stimulus. Treatments which decrease plasma prolactin, such as hypophysectomy (Zinder et al., 1974) , removal of the litter (Hamosh et al., 1970; Flint et al., 1981) or administration of bromocryptine for 48 h (Flint et al., 1981) , decrease the activity of lipoprotein lipase in mammary gland and increase it in adipose tissue. Administration of ovine or bovine prolactin can reverse these changes in lipoprotein lipase activity in hypophysectomized (Zinder et al., 1974) and bromocryptinetreated rats (Flint et al., 1981) , but not in rats with litters removed (Flint et al., 1981) . Similarly, removal of the litter increases the rate of lipogenesis in vivo (Agius et al., 1979) and in vitro (Flint et al., 1981) in white adipose tissue and decreases it in the mammary gland (Agius et al., 1979) . Prolactin deficiency (bromocryptine treatment) causes a similar increase in lipogenesis in white adipose tissue in vitro (Flint et al., 1981) . Administration of prolactin in vivo within 24 h reverses these changes in the rate of lipogenesis in white adipose tissue (Agius et al., 1979; Flint et al., 1981) .
It is, however, unlikely that prolactin acts directly on adipocytes, because Flint et al. (1981) were unable to demonstrate receptors for this hormone on adipocyte membranes. They suggested that the effects of prolactin were indirect and required a functional mammary gland. In addition, the present evidence for an indirect involvement of prolactin can be criticized on the following grounds: (a) hypophysectomy will decrease the plasma concentrations of other hormones (growth hormone, corticotropin) as well as prolactin; (b) the pharmacological doses of prolactin administered may contain other hormones as contaminants (Hwang et al., 1972; Vorherr, 1978) . Experiments with an antiserum to rat growth hormone have indicated that complete suppression of lactation, as measured by pup growth, in the rat requires the absence of both prolactin and growth hormone, although deficiency of growth hormone alone has no effect (Madon et al., 1986) . We 
Methods
The lipogenic (fatty acid synthesis de novo) rate in vivo was determined by using 3H20 as previously described (Robinson et al., 1978) . Tissues were saponified and fatty acids extracted by the method of Stansbie et al. (1976 Williamson (1986 Whole-blood glucose was determined by the method of Slein (1963) .
Parametrial-adipose-tissue and mammary-gland lipoprotein lipase activities were determined by the technique of Nilsson-Ehle & Schotz (1976) and NilssonEhle & Ekman (1977) .
Plasma insulin was determined by radioimmunossay with a rat insulin standard (Albano et al., 1972) . Plasma prolactin was determined by double-antibody radioimmunoassay with materials supplied by Dr. D. J. Flint (see Madon et al., 1986) .
RESULTS AND DISCUSSION
Oxidation and tissue accumulation of an oral lipid load Decrease of plasma prolactin by either treatment with bromocryptine or removal of the litter for 24 h had no effect on the low rate of production of "4CO2 (Tables 1 and 2) associated with lactation or the immediate period after cessation of lactation (Oller do Nascimento & Williamson, 1986 Evans & Williamson, 1988) . However, sealing all the teats but allowing suckling to continue caused a significant increase (approx. 100 %o) in 14CO2 production (Table 1) . None of the treatments significantly affected the accumulation of lipid in the carcass (Table 1) . Inhibition of prolactin secretion with bromocryptine did not decrease lipid accumulation in mammary gland or significantly increase it in adipose tissue (Table 1) . This is surprising, in view of a previous report that bromocryptine administration increased lipoprotein lipase activity in white adipose tissue (4-fold) and decreased the activity in mammary gland (50 %) Flint et al., 1981) ; however, the treatment extended over 48 h rather than 24 h as in the present experiment, and it is possible that measured activity did not represent functional lipoprotein lipase. Prolactin deficiency did, however, cause a considerable decrease in the transfer of 1[4C]lipid to the suckling pups (Table 1) , although there was no evidence of milk stasis. Assuming that transfer of [I4C] lipid can be equated with milk secretion, this finding would be in agreement with the smaller increase in pup weight in the 24 h after bromocryptine treatment [before treatment 1.9 + 0.12 g/pup per 24 h, versus after treatment 0.77 + 0.4 g/pup per 24 h; n = 5, P < 0.001; see also Madon et al. (1986) ] and the 50 % decrease in milk yield (Madon et al., 1986 (Amenomori et al., 1970) . Lipoprotein lipase activity The increase in lipoprotein lipase activity in white adipose tissue in the immediate period (24 h) after removal of the pups from lactating rats is dependent on the food intake and is suppressed by starvation (Oller do Nascimento . In the present experiments the only treatment group which showed a significant depression of food intake (30 %) was the litter-removed group, and this group had the highest activity of lipoprotein lipase in parametrial adipose tissue (Table 3) . It should, however, be emphasized that all groups of lactating rats had increased food intake compared with normal female rats of similar body weight (results not shown). Inhibition of prolactin secretion with bromocryptine for 24 h did not increase lipoprotein lipase activity in white adipose tissue, but decreased the activity in mammary gland by 560. After treatment for 48 h with bromocryptine, Flint et al. (1981) observed a similar decrease in activity in the mammary gland and a 4-fold increase in activity in white adipose tissue. Unilateral sealing of the teats significantly decreased the activity in white adipose tissue, whereas complete sealing resulted in a 1000 increase in activity in this tissue (Table 3) , despite the high plasma prolactin ( Table 2) . Removal of the litter for 24 h decreased the activity of lipoprotein lipase in mammary gland by 590, but increased the activity in adipose tissue 6-fold (Table  3 ; see also Flint et al., 1981) . Thus a similar decrease in plasma prolactin (Table 2) on treatment with bromocryptine or removal of the pups produced widely different changes in lipoprotein lipase activity in white adipose tissue, although the decreases in activity in mammary gland were similar. A short-term increase in plasma prolactin by re-suckling for 5 h did not significantly decrease lipoprotein lipase activity in adipose tissue or increase it in mammary gland (Table 3 ). There was a good correlation (coefficient 0.94; P < 0.005; n = 28) between the value for lipoprotein lipase activity and for ['4C ]lipid accumulation in white adipose tissue in the various situations (Tables 1 and 3) . Similarly, Cryer et al. (1974) have shown a correlation in male rats between the activity of lipoprotein lipase activity in the epididymal fat-body and the uptake of intravenously administered chylomicron triacylglycerol labelled in the fatty acid moiety with "C.
Lipogenesis in vivo
Prolactin deficiency induced by bromocryptine treatment did not decrease lipogenesis in mammary tissue, but significantly increased it in liver (about 100 %, Table 4 ; see also Agius et al., 1979) . The increase in lipogenesis in white adipose tissue was not significant (see also Agius et al., 1979) . Sealing all the teats dramatically decreased lipogenesis in the gland, but had no significant effect on liver or adipose tissue. Litter removal produced a similar decrease in lipogenesis in mammary gland and a 6-fold increase in white adipose tissue. This pattern was not altered by re-suckling for 5 h. It can be argued that any indirect effect of prolactin via the mammary gland may be impaired on re-suckling because of the loss ofmammary-gland prolactin receptors (Hayden & Smith, 1981) . In previous experiments from our laboratory, removal of pups also significantly increased hepatic lipogenesis (Agius et al., 1979) (Table 4) . Plama insulin Bromocryptine treatment (24 h) of lactating rats has been reported previously to increase plasma insulin (Agius et al., 1979) , but in the present experiments there was no significant difference (Table 2) . On the other hand, sealing all teats increased plasma insulin 3-fold despite no change in plasma prolactin ( Table 2) . Removal of the litter produced an even greater increase in plasma insulin (6-fold, Table 2 ; see also Agius et al., 1979; Flint, 1982) . Administration of exogenous ovine prolactin to bromocryptine-treated or litter-removed lactating rats decreased plasma insulin (Agius et al., 1979) . In contrast, an increase in endogenous prolactin secretion on re-suckling for 5 h (litter removed for 24 h) did not significantly decrease the high plasma insulin (Table 2) . Overall, there was a good correlation (coefficient 0.96; P < 0.003; n = 28) between plasma insulin and ['4C]lipid accumulation in white adipose tissue. The increase in plasma insulin in the lactating rats with teats sealed or on removal of the litter ( (Flint et al., 1981; Flint, 1982 (Tables 1  and 2 ), is in agreement with this view. There is a considerable body of evidence from studies on lactating rats with unilateral sealing of teats to indicate that milk stasis itself is mainly responsible for the decline in mammary-tissue synthetic activity (McLean, 1964; Jones, 1968 (Flint et al., 1981; Flint, 1982) (Tables 1 and  4 ). The expected decrease in mammary-tissue lipid metabolism (McLean, 1964; Jones, 1968) Another factor which must be considered in the regulation of lipogenesis in white adipose tissue is the prevailing insulin/glucagon ratio, because glucagon is an inhibitor of fatty acid synthesis de novo in isolated adipocytes (Robson et al., 1984) . It has been suggested that this ratio may play a key role in lactation (Robson et al., 1984) (Tables 1-3) , suggests that the plasma insulin is more important than prolactin in controlling lipid deposition in adipose tissue during lactation and in the immediate period after cessation of lactation. The metabolic activity of the mammary gland is a major factor in regulating plasma insulin (Jones et al., 1984) ; prolactin may have an indirect effect via altering the number of insulin receptors in mammary tissue (Flint, 1982 
